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NOTICE: When goverument or other drawings, speci-
fications or other data are used for any purpose
other than in conmection with a definitely related
goverament procurement oSperation, the U. 8.
Covernment thereby incurs no responsidility, por any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnighed, or in any wvay
supplied the said dravings, specifications, or other
data is not to be regarded by implication or othere
wise as in any manner licensing the holder or any
other person or corporstion, Or conveying any rights
or permission to manufacture, use or sell any

patented invention that may in any wvay be related
thereto.
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STUDIFS OH THE MODE (OF AUTION OF ANTIBACYZRIAL DRUGS™

Fatsuhiko Tago, Yukiyoshi Yajima and Toru Hayakava
From Tuberculnsis Section, Xitasato Institus

Tokyo, Japan

A new antibiotic, mitomycin, has heen isolated in
our institute by Dr, ﬁata, from & tew 3pecies of strep—
tomycete, Strentomyces caegonitosus. Thiz suvsiance was
detected in the cource of the screenivg wrogranm for the
antitumor egents against the Fhrlich carcinona, The
antitumor activity was found to be in cerrelation with
the entibacterial activity against B. subtilis XTI 219,
The extraction of the active principle was carried out
dependivg upon this arntibacterizal ctivity. i 2
result, tae isolated principle wag further separated
into 3 active fractions, The wnames of mitomycin 4, B
and C were given to the respective Zraciione,
The mitonycing showed strong ;nh*91ﬁo'v activiiieg
against a variety of gram-positive aund grsm-aegative
ie Ly vitvo: as showan in Taple L. 4
nex mitonycin A may be orne of ihe
U "

; . rost poven—
tial anitiblotics which have g5 Far hoen raoporied,
Table 1, Antibactorial Spoeitrus of MiTomyclis
B Mivimun Innititcwy Concentration
Tegt Crgenisms L onos 5 328
Stepnylococcus avreus 209-p 2,003 C.l
Dipleococcus nneunoniae 0.0L 0,1
Streptococcus hemolyticus .02 oL
Conxynebacterium diphtheriae .00 ol
Escherichia coli 0.15 0.2
Klebsiella pneumoniae 0,15 0.C05
Salmoneliz typhi G.5 0.8
Shigella dysenteriae Del5 c.8
BaCtQT~L‘m S\.’b v.s.._-J }.".41 419 C‘sCO:. ‘:1325
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1. Iohibition of bacterizl protein ayntnaesic oy
aytomyocin.

8. Msterials and Methods,
(1) The organism. The owrganimnm uecl Zov this

(2)

(3)

work was Staphylococcug aurens strain 209-p
grovn for lg hre, at 370C on nnrmal agar
media and the cells were harvestel &nd
washed once with Q.1 M phosphate buffer »h
6.25 and resuspendnd the same buffer. The
cell suspengions were subjet¢ted to Lxeezing
and thawing twanty times, fThe disintegrated
gaterial was g¢entrifuged at 1,000 r.p.a. for
min,, This gediment was called Praction
I and the supernatant was resvapended 10 ml.
of the buffer and recentrifuged at 6,000
r.p.m, for 30 min, and the sediment was
vefared to Fractinn II, and the supernatant,
Fraotion III,

Incubation mixtures. Iocvbation were cavried
nut 18 15 ml, centrifuge tubes containing the
following: 0,1 ml, 0.06M Adenosin triphos-
phate; 0.4 ml, Hexnge diphosphate solution
containing the equivalent of 100 mg, barium
salt/ml.; 0.5 ml. amino acid miriure ; os
disovihed the proviouwe papsvy, .5 @ml. ihe
golution of antivactevizl drtes ard ¢.5 =i,
bacterial cell f£rwzction.

Precinitatiog and estimaiion of wrotein-
nitengeon, After incubatinz %“ne tubes io a
water bath at 3700 for 35 nrs, the gare
volume nf 104 tricniowacetic acid {(AmS)
wag added tn eacn thabe =nd zept in ice box
overnight, After cestvifugation 2% 2,508
r.p.m, for 20 min,, the scdiments were
waghed once with 5% T(0A., The nitvogon
content of this precipita¥te was éetarnined
by digestion in micvokjeldzhal annavatus
énd colovrimetric afier nesgslierization,
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Results

Teble 2, Inhibition of proteln synthasis
by Mitomyoin

Concentration Innioition
mog/ml %
Mitomycin O 50 0
10 0
5 0
1 Q
Chlovamphenioonl 50 100
10 100
5 78
1 4
Teuvoomyoin 50 57
10 94
5 9%
1 90

(1) 1In Table 2 are reprasanted the degree of

(2)

(3)

iohibition produced by a variety of inhibi-
tovs tested on the synthesis of protein,
Inhibition is expressed as peroontage rate
of protein synthesis in the abgence nf
added inhibitor, Mean value n?f anntrols
without inhibitor is 60 mog/mg dvy wt.
disrupte’d ocell,

Mitomyoin C, although 1<3 high bac4e-in-

statlic aoctivity, 41d not show any inhibi~
tnry power againgt the tacterial protein-
gynthesis,

Chlorsmphenicol and Ieuconroin ghnwed high
inhibitory activity agairst bucterial
protein synthesis, The degree of innlbhi-
tion of protein-syathesis wgs well covro-
lated with theivr regpective antibescterial
activity.
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Inhibitirn of heta--gail
mitomycir.,

ctnsidase induoetion by
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-a-. Ma+°r dl au\ l:ﬁthods.

(1) ZIhe orzarisn. The ovgani
this experiment wags slso
anrepg 200-p and three f
cizrupted cellis veve pre
as the experinment L,

Ta {
pared qu1te same

(2) e_drugg. Mitomycin, Chioramphenicol
and IPucomVCin were uested. Concent-
ration of +the antihacterisl agents were
adjusted to obtain 2 suiiahle level
(100-0.05 meag per ol, 6f final) in re-
actions mixture., Tioe solvtion of drugs
vere gtored in & refrlgzerator during
the experiment and the zetivity of the
compounds did not show any change,

(3) The enzvme inductisn and _2ssay_of its
“9311111. The ability oY cellular sus-
pensions to gynthesize beta-gelactosidase
was dete*m*ned w-+’ the $-nisrophenyl-
bet a~8»galact931ae methol oZf uPdPrberg
(‘950 mod ified by Hurwitz et al, (1958).
0.2 mi.of each fractions contained in
15 ml. centrifusge tuvhes were added with
1 ml, of dreg so1ut*ﬂz Q.4 nl, o?f
nixteres d modified “vom medium & as
2ol lowis: FasHPD, 3._ﬂ, THp ™04 C.8%;
NE‘.—O::."G"‘“”"." 0 27 W=ZD G ,J,_..,. r'v,,“fﬂ

=2, -;,\uu’ IS BaX, RO S
0,4%; Glue voCD replaced witn gala-
ctIse 29 2
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after a given time interval by addi--
tion of 1 ml, of 1 M sodium Carbonate.
After the centrifugatinn of the tubes
to clarify the reactinn mixture, the
iotensity of yellow colou~ deveioped

in cell fre2 fluvid resulting from
Jiveration of o-nitrophenyl by cleavage
of the ONFG was estimated >ulfrich
photometer with No, 53 filter,

h- Result .

Table 3, Inhidbition of induced beta-galanto-
sidase synthenis by Mitomyein

Tevr cent

2in _Chlorampheniaol inhibition
mo 1 ”

100

60
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(1)

(2)

(3)

The weenlt obtainmed wers indionated
in #he Tahle 2, In this experinment
the effacte nf gRraded oconcentration
of the anjibagterial drugs on beta-
gala-octosidase induotion of $taphy-
reus8 weve ohservard & range
of 0,05 to 5,0 mog/ml, (totivity of
beta-galactonidase is shcwn in pew
cant and the value of 109 ner aant
means the novmal formasinn of the
engymé that 1s obtainer in the abs-
cenne of inhibitors, If the complete
inhidition nf the enzyue indnaotinn
nagurs, the value may veaoh to zevo,

Indvotion cf beta-galactosiiase of
Fraotion II, coll-free extract, was
ocompletely inhibited Ly mitonycin at
the ooncentratinon 1,0 ncg/ml.,

Fifty peraent inhibitior dose was
0.45 mog/Mml,.

Pirty pevoent inhibition doze of
Chloramphenicsl and alpha-Bromooine~
namaldehyd 18 0,1 moag/ml. and

0.8 mng/gl, re8pectivly.

(5]




